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* NOTICES* 
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2. **** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An acoustic processor comprising: 

An acoustical-treatment means by which delay processing can be performed at least to each of an audio signal of 
each channel supplied to two or more loudspeaker units. 
A displaying means. 

A control means which can perform pointer movement operation at least. 

While displaying on said displaying means a picture corresponding to sound space formed of said two or more 
loudspeaker units, A display control means on which a position according to pointer movement operation by said 
control means can be made to display a pointer image on a display screen of the sound space, A delay control 
means which considers a position in sound space according to a display position of said pointer image as a listening 
point, and carries out setting-out control of the time delay which should be given to an audio signal of each channel 
in said acoustical-treatment means from a computed result of distance information between this listening point and 
each loudspeaker unit. 

[Claim 2]A coordinate value corresponding to a display position of said pointer image which said delay control means 
holds coordinates equivalent to sound space, and a position of each loudspeaker unit in this sound space as a 
coordinate value, and is considered as a listening point The acoustic processor according to claim 1 characterized 
by computing distance information between a listening point and each loudspeaker unit from a coordinate value 
currently held about each loudspeaker unit. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to an acoustic processor employable as the audio system etc. which 

have two or more loudspeaker units. 

[0002] 

[Description of the Prior Art]In a two-channel audio stereo system, in order to make it the sound wave from the 
loudspeaker, L and R, of two channels heard to the same timing, it is made desirable to arrange each loudspeaker in 
the position which serves as the equal distance from a listening point. It is preferred to make it the distance from a 
listening point to each loudspeaker turn into the equal distance for the same reason as this also with audio systems 
for mount, such as two channels, four channels, and six etc. channels. However, in automatic in the car, as a 
listening point, while being able to consider a driver's seat, a passenger seat, backseat right and left, etc., the 
installed position of a loudspeaker will also be limited according to a type of a car etc. In the audio system for 
mount, the loudspeaker for high regions is arranged at the right and left of the console of for example, the front face 
of a driver's seat, and the loudspeaker for low-pass is arranged at backseat back right and left in many cases. In the 
case of six channels, the loudspeaker for mid-ranges is installed in the door of a drivers side and a passenger side. 
In this specification, it is supposed that a "channel" means the audio signal supply system corresponding to each of 
the loudspeaker unit arranged at a different position. 

[0003]In such a loudspeaker arrangement situation, it becomes an equivalent distance from all the loudspeakers in 
no seat of the car interior of a room. By for this reason, the thing to do by setting a time delay as an audio signal for 
every channel, and adjusting speaker output time. There are some in which the function (time alignment function) it 
is made to be in ideal listening conditions by making it a sound wave arrive at the equal distance from all the 
loudspeakers in false in a listening point is carried. 
[0004] 

[Problem(s) to be Solved by the Invention]In this time alignment function, a necessary time delay is given to the 
audio signal supplied to each loudspeaker based on the distance between a listening point and each loudspeaker. 
The loudspeaker which is two from which the distance from a listening point differs is explained briefly. When the 
loudspeaker which is two from which the distance from a listening point differs exists, the direction of the sound 
wave from the loudspeaker of the nearer one will reach a listening point early. Then, if the loudspeaker of the nearer 
one, the distance DN of a listening point, the loudspeaker of the distant one, and the difference (DF-DN) of distance 
DF of a listening point are computed. This difference turns into distance difference equivalent to a sound wave 
arrival time interval, and if delay is given to the audio signal which supplies only time to be equivalent to this 
distance difference to the loudspeaker of the nearer one, on a listening point, the sound wave of the timing will 
reach simultaneously from both loudspeakers in false. That is, it cannot be concerned with a loudspeaker or the 
actual physical relationship of a listening point, but ideal listening environment can be obtained. 
[0005] However, in order to employ such a function efficiently, the user has to input into apparatus information, 
including time delays etc. which broke the distance from a listening position to each loudspeaker by acoustic 
velocity, such as a position of each loudspeaker, and a position of a listening point. About the position of a 
loudspeaker, since it is usually immobilization, it is easy to be inputting at the time of initial setting, etc., but about a 
listening point, it is changed when using it in many cases. For example, when a driver's seat is set to a listening 
point, When the time alignment effect is not acquired, for example, acquires the time alignment effect in a passenger 
seat, it must newly input the parameter about the position of a passenger seat, and it will become very troublesome 
[ the setting operation ] in a passenger seat or a backseat. And by such trouble, the problem that a time alignment 
function is not used effectively arises. 
[0006] 

[Means for Solving the Problem]Even when two or more listening points can be considered in view of such a 
problem, setting operation of each of that listening point enables it to perform this invention very simply, and it aims 
at a time alignment function enabling it to use easily and effectively. 

[0007]For this reason, while displaying a picture corresponding to sound space formed in a displaying means of two 
or more loudspeaker units, A display control means on which a position according to pointer movement operation by 
a control means can be made to display a pointer image on a display screen of the sound space, A position in sound 
space according to a display position of a pointer image is considered as a listening point. It has a delay control 
means which carries out setting-out control of the time delay which should be given to an audio signal of each 
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channel in an acoustical-treatment means from a computed result of distance information between this listening 
point and each loudspeaker unit. That is, setting out of a listening point is enabled by operation on a screen, and the 
necessity of inputting values, such as a listening point position and distance to a loudspeaker, especially is 
abolished. For example, a listening point to which a user pointed on a screen can be grasped with a coordinate value, 
and distance and a time delay according to it can be computed by coordinates calculation because a delay control 
means holds coordinates equivalent to sound space, and a position of each loudspeaker unit in this sound space as 
a coordinate value. 
[0008] 

[Embodiment of the Invention] Hereafter, drawing 6 explains an example as an embodiment of the invention from 
drawing 1 . This example presupposes that it is an acoustic processor carried in the six-channel stereo audio system 
for mount. Explanation is given in the following order. 

1. Composition 2. initial-setting 3. time alignment adjustment of acoustic processor [0009] 1. The lineblock diagram 1 
of an acoustic processor is a block diagram of the acoustic processor of an embodiment carried in the six-channel 
stereo audio system of L/R three ways each. Audio signal SIN is inputted into this acoustic processor from the unit 
from a CD player etc., and processing as a digital preamplifier unit (crossover network) for supplying that audio 
signal SIN to the loudspeaker unit of six channels is performed. Audio signal SIN is inputted into the preamplifier unit 
2 of an acoustic processor, and amplification processing as power amplification and conversion to 6 channel signals 
(3 way signals for every frequency band) are performed. This preamplifier unit 2 is equipped with the delay function 
for time alignment. From the preamplifier unit 2. the audio signal of six channels supplied to each loudspeaker of six 
channels is outputted. Since the signal of each channel of L and R is divided into a high region, a mid-range, and 
low-pass with the signal of six channels in this example, respectively. The audio signal SHL which is L channel high- 
frequency component, the audio signal SML which is L channel mid-range ingredients. It is set to the audio signal 
SLL which is L channel low-pass ingredient the audio signal SHR which is R channel high-frequency components, 
the audio signal SMR which is R channel mid-range ingredients, and audio signal SLR which is R channel low-pass 
ingredients. 

[0010]The audio signal SHL is supplied to the high region left speaker HL currently installed in front console left- 
hand side automatic in the car as shown, for example in drawing 4 . The audio signal SML is supplied to the mid- 
range left speaker ML currently installed, for example in the passenger door. The audio signal SLL is supplied to 
low-pass left speaker LL currently installed, for example in backseat back left-hand side. The audio signal SHR is 
supplied to high region right speaker HR currently installed, for example in front console right-hand side automatic in 
the car. The audio signal SMR is supplied to the mid-range right speaker MR currently installed, for example in the 
driver door. Audio signal SLR is supplied to low-pass right speaker LR currently installed, for example in backseat 
back right-hand side. 

[001 1]Processing by the preamplifier unit 2 is performed based on control of the control section 1. The control 
section 1 is constituted by the microcomputer. A program, an information set, a processing coefficient, etc. are 
memorized by ROMS and the nonvolatile memory 6, and the control section 1 performs a required control action to 
them using these information. The control section 1 will perform processing according to the surveillance and 
operation of user's operation in which the final controlling element 3 was used further, display control to the 
indicator 4, etc. A menu screen key, a mode setting key, a numerical input key, an enter key, a pointer movement 
key, etc. are prepared for the final controlling element 3, for example, and the operational input which a user should 
perform about the initialization action and time alignment adjusting operation which are mentioned later is made 
possible. 

[0012]The control section 1 performs the display for listening point setting out in the case of the time alignment 
adjustment mentioned later besides a display required as a power amplification unit of an audio system to the 
indicator 4. 

[0013]The internal configuration of the preamplifier unit 2 is shown in drawing 2 . In A/D converter 21, audio signal 
SIN is first changed into digital data in the preamplifier unit 2. And DSP22 (DIGITAL SIGNAL PROCESSER) is 
supplied as digital sound data. DSP22 performs required filtering as a crossover network, such as processing, 
equalizing processing, etc. to an audio signal. About the data which performed these required data processing, delay 
processing for every channel for time alignment etc. is performed using D-RAM23. That is, the necessary time delay 
directed from the control section 1 to the audio signal of each channel by adjusting the writing of D-RAM23 and 
read timing is given. From the control section 1 , a delaying amount will be given as a sample number and only the 
sample clock timing equivalent to the sample number of write-in timing ** of D-RAM23 will delay read timing. 
[0014]The digital sound signal about each channel is made into an analog voice signal in D/A converters 24-29, 
respectively, and amplification as a power amplification unit and volume control processing are performed by the 
adjusting section 30. And the audio signal SHL of each channel outputted from the preamplifier unit 2, SML, SLL, 
SHR, SMR, and SLR will be supplied to six loudspeaker units. 

[001 5]2. initial setting — explain the initialization action performed in such an acoustic processor for a time 
alignment function. It is a listening point which the equal distance does not become from two or more loudspeaker 
units of each actually as the time alignment function was mentioned above, In order to form the ideal listening 
environment in the equal distance in false, it is the function to give necessary delay to the audio signal for every 
channel, respectively, and to make it the sound (sound wave) of each channel of the same timing reach a listening 
point intratemporally. 

[0016]In order to realize this function, the difference of the distance from each loudspeaker unit to a listening point 
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must be known, but he is trying for the control section 1 to memorize the coordinate value equivalent to the 
coordinates of space and the position of each loudspeaker unit which are equivalent to the vehicle interior of a room 
beforehand in this example for this reason. An initialization action is performed as work for this storage setting. 
[0017]Namely, while a user inputs the length of the space of the car interior of a room, and horizontal size as initial 
setting and the control section 1 makes vehicle room space of the size xy coordinate system. For example, in the 
case of a six-channel system, it becomes the processing in which a user inputs the position of six loudspeakers into 
and the control section 1 holds the position of each loudspeaker as a coordinate value. Although drawing 4 shows 
the image of the car interior of a room. As the position of the size of being shown here x and y and each 
loudspeaker unit HL, ML, LL, HR, MR, and LR is inputted as initial setting and a control section shows drawing 5 as a 
coordinate value in xy coordinate system of each loudspeaker unit, it is position [ of the loudspeaker unit HL ] = 
(HLx. HLy). 

Position [ of the loudspeaker unit ML ] = (MLx, MLy) 
Position [ of loudspeaker unit LL ] = (LLx, LLy) 
Position [ of loudspeaker unit HR ] = (HRx, HRy) 
Position [ of the loudspeaker unit MR ] = (MRx, MRy) 
Position [ of loudspeaker unit LR ] = (LRx, LRy) 
The value to say will be grasped. 

[001 8] Although several kinds of operation systems of the user for this initial setting are considered, three kinds of 
initial-setting operation instances are described here. 

[001 9]It is a method it becomes easy [ a user's operation ] first as 1 st initial-setting method most [ method ]. The 
size of the space of the car interior of a room was decided by the type of a car. In almost all cases, the loudspeaker 
helicopter loading site is also immobilization (that is, decided by the type of a car). Then, the data of a type of a car 
(a manufacture name, a vehicle name, a model) is made to correspond to ROM5, the nonvolatile memory 6, etc. 
beforehand, and the coordinate value of xy size and each loudspeaker position is memorized by table format. 
[0020]When an initialization action is started, the control section 1 performs the list display of type~of-a-car data 
to the indicator 4, and selection operation is urged to it to a user. At this time, it is good to advance a display to a 
manufacture name selection picture, a vehicle name selection picture, a model selection picture, and a menu 
hierarchy type, and to urge a user's selection, for example to them one by one. Because a user performs selection 
operation by the final controlling element 3 to such a selection menu display. The vehicle room sizes x and y and the 
coordinate value of each loudspeaker unit can be grasped by the control section 1 understanding the type of a car 
of the car in which the audio system concerned was carried, therefore referring to table data corresponding to a 
type of a car. 

[0021]The control section 1 memorizes the coordinates of the xy value and a loudspeaker unit position to the 
predetermined region of the nonvolatile memory 6 (or it is possible to memorize the number or address on the 
selected type-of-a-car information or a data table etc.). By such operation, an arrangement state like [ the control 
section 1 ] drawing 4 can grasp as coordinates, and ends initial setting. 

[0022]As for the position of a loudspeaker unit, the user itself inputs the 2nd initial-setting method. Although the 
size of the space of the car interior of a room was decided by the type of a car, the user itself can change a 
loudspeaker helicopter loading site, or it can newly be added. Then, corresponding to various kinds of types of a car, 
it memorizes to ROM5 etc., and the control section 1 enables it to grasp x and y value like the 1st method of the 
above, about x as vehicle room space, and y value, because a user chooses a type of a car by a menu selection 
method. 

[0023]Then, the display which should input the position about each loudspeaker unit into the indicator 1 is 
performed, and a user inputs the numerical value actually measured according to it. When measuring, it points to the 
specific measurement starting point point to the user (operation manual etc.). For example, as a forward right end of 
the car interior of a room, etc., a user surveys x from the start position to a loudspeaker position, and size on the y- 
axis, and inputs the value. In connection with an actual measurement being inputted to each loudspeaker unit, the 
control section 1 memorizes it to the nonvolatile memory 6. By such operation, an arrangement state like [ the 
control section 1 ] drawing 4 can grasp as coordinates, and ends initial setting. 

[0024]As 3rd initial-setting method, a user measures all of x, y value, and the loudspeaker position as vehicle room 
space, and a measurement value is inputted. That is, the length as vehicle room space and horizontal size are 
measured first, it is inputted, and the position about each loudspeaker unit is continuously measured and inputted 
like the initial-setting method of the above 2nd. The control section 1 memorizes it to the nonvolatile memory 6 in 
connection with an actual measurement being inputted to x, y value, and each loudspeaker unit as vehicle room 
space. By such operation, an arrangement state like [ the control section 1 ] drawing 4 can grasp as coordinates, 
and ends initial setting. If the size of vehicle room space is written, for example in the catalog of the car, etc., even 
if a user does not actually measure, of course, he should just input the size indicated as x and y size. 
[0025]3. Explain the time alignment adjusting operation performed in the case of change of the listening point to 
which time alignment adjustment, next the listening point for actually carrying out a time alignment function were set 
up or set. Processing of the control section 1 in the case of this time alignment adjusting operation is shown in 
drawing 3 . 

[0026]Although the control section 1 is supervising operation of the final controlling element 3 in Step F100, when 
the operation which the user performed is operation in which time alignment adjustment should be performed, it 
progresses to F102 from Step F101, and it displays the picture for time alignment adjustment on the indicator 4. The 
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picture for this adjustment is a picture which expresses the arrangement image of the seat of the car interior of a 
room, or a loudspeaker position, for example like drawing 4 . The image data as this picture for adjustment is 
memorized to ROM5 etc. corresponding to the type of a car, respectively. Image data is chosen according to the 
type of a car inputted by the above-mentioned initial setting, and it may be made to make it display, and the picture 
of the image of a seat etc. is added and it may be made for the control section 1 to generate based on the 
coordinates further generated according to the input of the actual measurement of the position of a user's vehicle 
room space or a loudspeaker unit. Even if not in agreement with size or an arrangement target, it is not concerned 
with a type of a car etc., but fixed image data is prepared, and it may be made to display it as the actual situation of 
the car interior of a room especially (it is not necessary to necessarily display a loudspeaker position). 
[0027] On the picture of the car interior of a room for this acjjustment the character image as the pointer P is 
displayed further. It enables it to move this pointer P to arbitrary positions on the picture for adjustment by pointer 
movement operation of the final controlling element 3. However, the movable position of the pointer P on a screen 
may be limited to the place which can serve as a listening point, i.e., the position of each seat, etc. 
[0028]The control section 1 is supervising the pointer movement operation by the final controlling element 3, and 
ENTA operation by Step F103 and F104. When a user performs moving operation of the pointer P, It progresses to 
Step F105 from Step F103, and the coordinates position on which the pointer P should newly be displayed is 
computed from the amount of moving operation, and the direction of moving operation, and the image data in the 
state where movement of the pointer P was performed at Step F106 is transmitted to an indicator. For example, 
when pointer movement operation in which a user moves the pointer P to a drivers side from the displaying 
condition of drawing 4 is performed, the pointer P will be displayed on a drivers side like drawing 5 . 
[0029]When a user sets up the position of a driver's seat as a listening point, ENTA operation is performed in the 
state of this drawing 5 . Then, processing of the control section 1 progresses to F107 from Step F104, and the 
coordinate value equivalent to the pointer display position at the time, i.e., the pointer-coordinates value in xy 
coordinate system in vehicle room space, (Px, Py) is become final and conclusive as a selected listening point. 
[0030]And each distance from this listening point (Px, Py) to each loudspeaker unit HL, ML, LU HR, MR, and LR is 
computed at Step F108. That is, the distance dHL in drawing 5 , dML, dLL dHR, dMR, and dLR are computed. As 
described above, each loudspeaker unit HL, ML, LL, HR, MR, If the coordinate value equivalent to the position of LR 
is made into HL= (HLx, HLy), ML= (MLx, MLy), LL= (LLx, LLy), HR= (HRx, HRy), MR= (MRx, MRy), and LR= (LRx, 
LRy), The distance dHL, dML, dLL, dHR, dMR, and dLR (distance as an absolute value) can be carried out, 
respectively, as shown in the following (several 1), and they can be calculated. 
[0031] 

[Equation 1] 
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[0032]Next, delay sample number SP as a time delay who should give the audio signal of each channel is calculated 
at Step F109. The delay sample number given to the audio signal SHL of the channel of the loudspeaker unit HL 
SPHL, The delay sample number given to the audio signal SML of the channel of the loudspeaker unit ML SPML, 
The delay sample number given to the audio signal SLL of the channel of loudspeaker unit LL SPLL The delay 
sample number given to the audio signal SHR of the channel of loudspeaker unit HR SPHR. The delay sample 
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number which gives the delay sample number given to the audio signal SMR of the channel of the loudspeaker unit 
MR to audio signal SLR of the channel of SPMR and loudspeaker unit LR is set to SPLR. 

[0033]In order to compute delay sample number SPHL about each of these channels. SPML, SPLL, SPHR, SPMR, 
and SPLR, the maximum in inside of the distance dHL first computed at Step F108, dML, dLL, dHR, dMR, and dLR is 
searched. 

[0034]If distance of a channel to set the maximum in six computed distance to dMAX, and ask for a sample number 
is set to dd, this (dMAX-dd) — if division of the difference of a value, i.e., distance between channels of longest 
distance, is carried out at acoustic velocity per speech-signal-data 1 sample, delay sample number SP who should 
make it delayed about that channel for time alignment will be calculated. For example, acoustic velocity = if a 
sampling frequency in 330 m/[ a second and ] and A/D converter 21 is set to Fs, he is delay sample number SP, 
[Equation 2] 

f 330 

SP .= ( | dMAX | - | dd | ) / 

\ Fs 

It asks by carrying out. 

[0035] Since the distance dLL to loudspeaker unit LL will turn into longest distance if it says concretely in the case 
of the example of drawing 5 , it becomes maximum dMAX=dLL. And the loudspeaker unit HL, ML, LL, HR, MR, delay 
sample number SPHL about each of LR, SPML, SPLL, SPHR, SPMR, and SPLR are calculated as follows. 
[0036] 
[Equation 3] 

SPHL = (dLL-d HL) 



SPML = (dLL — dML) 



SPLL - (dLL-dLL) 



SPHR = (dLL — dHR) 



SPMR = (dLL-dMR) 



SPLR = (dLL-dLR) 

[0037]Thus, the delay sample number of each computed channel is set to DSP22 at Step F1 10, and DSP22 delays 
the signal of each channel according to the delay sample number set about the audio signal of each channel, and is 
outputted. If time alignment adjustment is completed by this and it says in the example of drawing 5 . in a driver's 
seat, the state where all the loudspeaker units are in the equal distance in false will be realized after it. Namely, 
although a time delay is made into zero about the signal SLL of the channel of loudspeaker unit LL which serves as 
longest distance to a listening point. About each of other channel, the distance dHL from the loudspeaker unit to a 
listening point. The time delay by which each of dML, dHR, dMR, and dLR is equivalent to a part shorter than the 
distance dLL will be given, and the sound of the same timing will reach the user who is sitting on the drivers seat to 
the same timing in six channels. 

[0038]Thus, when a user wants to change setting out after time alignment adjustment is performed (i.e., also when 
you want to replace a listening point with), it becomes possible by the same operation by processing of drawing 3 . 
That is, if it is time alignment adjustment mode, a picture like drawing 5 will be displayed on a screen, but the pointer 
P is moved to a desired position, seeing this display. For example, it is made to move to backseat left-hand side like 
drawing 6 . If ENTA operation is performed in this state, a time delay which should be given to an audio signal of each 
channel at the time of considering backseat left-hand side as a listening point by processing after Step F107 will be 
computed. That is, the distance dHL from a listening point shown in drawing 6 to each loudspeaker unit, dML, dLL, 
dHR, dMR, and dLR are computed, and the maximum in inside of it is searched. And delay sample number SP who 
should make it delayed by carrying out division of the difference of distance between channels of longest distance 
at acoustic velocity per speech-signal-data 1 sample about each channel will be calculated, and it will be set to 
DSP22. Henceforth, the state where all the loudspeaker units are in the equal distance in false on the left-hand side 
of a backseat will be realized. 

[0039]As mentioned above, setting operation of a listening point for time alignment. What is necessary is just for a 
user to move a pointer to a position [ looking at a screen of the indicator 4 ] to set up as a listening point, and to 
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perform ENTA operation, and troublesome operation is unnecessary at all on the occasion of listening point setting 
out or change. For example, a user did not need to say that distance of a position and a loudspeaker on which he 
sits was surveyed, and it inputted, or he redid measurement and an input when changing for listening point setting 
out. For example, although it is a listening point set up on a driver s seat on the same driver s seat, even if it faces 
fine adjustment of liking to bring near by right-hand side slightly etc., it is realizable by pointer movement on a 
screen similarly. Since the setting variation of a listening point is simply possible still in this way, when two or more 
persons have ridden on in the car, it becomes easy [ operation of providing optimal listening environment in order ]. 
[0040]In processing of drawing 3 , whenever it performs time alignment adjustment and an operation of Step F108 
and F109 is performed, become, but. For example, about a listening point set up in the past with a coordinate value 
(Px, Py) of the listening point Delay sample number SPHL, SPML, SPLL, SPHR, SPMR, When SPLR is memorized to 
the nonvolatile memory 6 and coordinate value same as a coordinate value fixed at Step F107 in time alignment 
ac(justment is memorized after that A delay sample number memorized corresponding to it is read, and it may be 
made to set to DSP22. 

[0041] Although it is a method which computes a delay sample number by the above-mentioned example calculating 
distance of a listening point and each loudspeaker unit in two dimensions, actually, vehicle room space is three- 
dimensional space, and distance of a height direction to a position of an ear of a loudspeaker unit and a user may 
also differ for every loudspeaker. Then, it may be made to perform distance calculation in three dimensions. For 
example, it inputs also about z-axis size which intersects perpendicularly with x and the y-axis as a parameter at 
the time of initial setting, and a three-dimensional pointing device is prepared for the final controlling element 3. And 
it is made just to perform positioning of a height direction in movement of a pointer as a listening point by displaying 
a three-dimensional picture by the indicator 4 at the time of time alignment adjustment 

[0042] Although an example of a six-channel audio system as L and a multiway loudspeaker system R each divided 
into three channels explained a reproduced frequency band in the above-mentioned example. It cannot be 
overemphasized that it is not only multiway, but this invention is completely applicable in a similar manner with audio 
systems of two or more channels, such as 2 as the number of loudspeaker units and four etc. channels. This 
invention is applicable if it is an audio system used not only an audio system for mount but in specific sound space. 
For example, it is useful also as an audio system installed in a room in a house. 

[0043]By the way, listening point setting operation by preamplifier unit movement at the time of this time alignment 
adjustment is applicable also to initial-setting operation mentioned above. For example, if x as vehicle room space 
and y value are grasped as having mentioned above by the numerical input of ROM data or a user, a picture of a 
vehicle room image like drawing 4 according to it is displayed on the indicator 4. And an icon pointer for loudspeaker 
tab control specification, etc. are used, and a position of each loudspeaker unit is specified by pointer movement on 
the display, and ENTA operation. And the control section 1 memorizes a coordinates position specified with a 
pointer as a loudspeaker position. If it does in this way, nearby operation will be simplified about an initialization 
action. 
[0044] 

[Effect of the InventionjAs explained above, the acoustic processor of this invention is considered as the position 
listening point set up by pointer movement operation on the display screen of the sound space while it displays the 
picture corresponding to the sound space formed in a displaying means of two or more loudspeaker units. And from 
the computed result of the distance information between this listening point and each loudspeaker unit, it is made to 
carry out setting-out control of the time delay which should be given to the audio signal of each channel in an 
acoustical-treatment means. Since it becomes unnecessary for the user to be able to set up a listening point by 
pointer grabbing on a screen, and to input values, such as a listening point position and distance to a loudspeaker, 
by this, it is effective in the ability to perform time alignment adjustment very easily and easily. Since it is pointer 
movement operation, fine adjustment of a listening point, etc. are simplified, and effective use of a time alignment 
function can be promoted in connection with this. 
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